The R-state proinsulin and insulin hexamers mimic the carbonic anhydrase active site.
The cobalt(II)-substituted proinsulin and insulin hexamers have been studied in solution via electronic absorption spectroscopy. Hexameric proinsulin is shown to undergo the phenol-induced T6 to R6 conformational transition in a manner analogous to that previously established for insulin. In the absence of coordinating anions, the coordination spheres of the Co(II) ions in the proinsulin and insulin R6 hexamers comprise identical pseudotetrahedral arrangements of 3 histidine residues and 1 hydroxide ion. At alkaline pH, the visible absorption spectrum of the phenol-induced R6 Co(II) center is strikingly similar to the distinctive spectrum of the alkaline form of Co(II)-carbonic anhydrase. Exogenous ligands may coordinate to the Co(II) ions of the R6 proinsulin and insulin hexamers via replacement of the hydroxide ion, forming pseudotetrahedral adducts possessing characteristic spectra. The binding affinity of such ligands is shown to be strongly pH-dependent. The data presented establish that, although the Co(II)-substituted proinsulin and insulin R6 hexamers lack enzyme-like activity, these species duplicate spectrochemical characteristics of the Co(II)-carbonic anhydrase active site that are believed to be important signatures of carbonic anhydrase catalytic function.